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VWUXFWXUHVLQKHUHQWO\GHPRQVWUDWHH[FHSWLRQDOIDWLJXHSURSHUWLHVZKHQSXWLQUHDOOLIHZRUNLQJFRQGLWLRQVDQXPEHU
RI H[WHUQDO IDFWRUV FDQ OHDG WR LPSDFW GDPDJHV WKXV UHGXFLQJ GUDVWLFDOO\ WKHLU IDWLJXH UHVLVWDQFH GXH WR ILEUH
GHODPLQDWLRQGLVERQGLQJRUEUHDNLQJ
)RUFRPSRVLWHVWUXFWXUHDHURQDXWLFDOOHJLVODWLRQVDIILUPWKDWDLUFUDIWFRQVWUXFWRUVKDYHWRDSSO\DIDFWRURIVDIHW\
KLJKHU WKDQ WKDWXVHG IRUPHWDOOLFRQHV7KLVEHFDXVHFRPSRVLWHVGRHVQRWVDWLVI\FUDFNJURZWKSULQFLSOHXVHG IRU
PHWDOOLFVWUXFWXUHVWKXVOHJLVODWLRQVUHTXLUHWKDWFRPSRVLWHVWUXFWXUHVKDYHWRVDWLVI\³QRJURZWK´SULQFLSOH>@7KH
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IDWLJXHWHVWVDQGDQDO\VHVQHHGWRVKRZWKLVFRQFHSWZKLFKUHTXLUHVQRLQLWLDWLRQRIQHZGDPDJHDQGQRJURZWKRI
H[LVWLQJ GDPDJHV ,PSDFW WHVWV DUH FDUULHG RXW LQ RUGHU WR HVWDEOLVK WKH EHKDYLRXU RI D FRPSRVLWH VWUXFWXUHZKHQ
VXEMHFWHGWRWKHVHLPSDFWORDGVDQGWRGHWHUPLQHWKHVHYHULW\RIWKHLPSDFWEDVHGRQGLIIHUHQWLPSDFWSRVLWLRQVDQG
HQHUJLHV
1.1. Impact damages 
,QUHDOFRQGLWLRQVWKHUHDUHPDQ\IDFWRUVWKDWLQIOXHQFHGFRPSRVLWHV¶FKDUDFWHULVWLFVDQGWKHVHKDYHWREHWDNHQ







7KH\DUHQRWGHWHFWDEOHZLWKD VLPSOHYLVLEOH LQVSHFWLRQ ZLWKRXWNQRZLQJ WKHH[DFW ORFDWLRQRI LPSDFW'HVSLWH
WKDW WKH UHVXOWLQJ LQQHU GDPDJH FRXOG EH VR ZLGHVSUHDG WR FDXVH D KLJK UHGXFWLRQ RI VWUXFWXUH PHFKDQLFDO
FKDUDFWHULVWLFV
7KLVNLQGRIGDPDJHFRXOGHQVXH IURPLQFLGHQWVGXULQJRSHUDWLYH OLIHRUPDLQWHQDQFH HJ OLWWOHGHEULVRQ WKH
ODQGLQJILHOGFUDVKLQWRYHKLFOHE\ZKHHOVRUKLJKPDVVREMHFWVIHOWIURPOLWWOHKHLJKWOLNHPDLQWHQDQFHRUDVVHPEO\
WRROV>@









0RUHRYHU GDPDJH VL]H GHSHQGV RQ PDQ\ IDFWRUV LPSDFW HQHUJ\ WHPSHUDWXUH VWDFNLQJ VHTXHQFH ODPLQDWH
WKLFNQHVVDJLQJHWF>@(YHU\RQHRIWKHPKDVWREHDQDO\VHGVHSDUDWHO\WRHYDOXDWHWKHLULQIOXHQFHRQPDWHULDO







/HQJWK ZDV FKRVHQ ZLWK UHIHUHQFH WR XQWDEEHG VSHFLPHQV PP ZLGWK ZDV FKRVHQ DV WKH DOORZDEOH
PD[LPXPYDOXH PP FRPSDWLEOHZLWK&/&7HVW)L[WXUH VWUXFWXUDO IHDWXUHV7KHUH LVQR OLPLWV IRU VSHFLPHQV
WKLFNQHVVH[FHSWIRUQHFHVVLW\RIDYRLGFRXSRQVEXFNOLQJ,WZDVFKRVHQDSOLHVVWDFNLQJVHTXHQFH> 
@VUHVXOWLQJLQDPHDQFRXSRQVWKLFNQHVVRIPP













7KHVZLQJLQJPDVV LVDVWHHOF\OLQGHUZLWKDPPKHPLVSKHULFDO LPSDFWRU ,PSDFW WDNHVSODFHZKHQ WKHPDVV
DWWDFKPHQWLVSHUSHQGLFXODUWRJURXQGVXUIDFHPHDQZKLOHWKHLPSDFWGLUHFWLRQLVQRUPDOWRWKHFRXSRQVXUIDFH
'XULQJLPSDFWWHVWVSHFLPHQLVERQGHGLQDVSHFLILFIL[WXUHWKDWDOORZWRNHHSLWLQSRVLWLRQDQGWRVHWWOHLPSDFW
ORFDWLRQ)RUQHDUHGJH LPSDFW D GLVWDQFHRIPP IURPHGJHZDV FKRVHQZKLOH IRU FHQWUDO WHVWV KHPLVSKHULFDO
LPSDFWRUKDVEHHQVHWWOHGWRLPSDFWDWWKHKDOIZD\ZLGWK
,QERWK WHVWV LPSDFWV WDNHSODFH LQPLGGOHRI VSHFLPHQ OHQJWK LQRUGHU WRKDYH WKH LPSDFW LQGHQWDWLRQ LQ WKH
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'XHWRWKHVHGDWDLWZDVSRVVLEOHWRFDOFXODWHWKHHQHUJ\DEVRUEHGE\VSHFLPHQV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
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2.3. CAI tests 









7KH H[SHULPHQWDO WHVWV ZHUH FRQGXFWHG DW DPELHQW ODERUDWRU\ FRQGLWLRQV XVLQJ DQ 076 HOHFWURK\GUDXOLF
XQLYHUVDO WHVWLQJ PDFKLQH HTXLSSHG ZLWK DQ 076  N1 ORDG FHOO $OO WHVWV ZHUH SHUIRUPHG DW D FRQVWDQW
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maxL >1@ maxı >03D@ meanE >*3D@ %HQGLQJIDLOXUH %HQGLQJİ






)LJXUH6WUHVV6WUDLQFXUYHVRIVDPSOH$ Figure 6. %Bending - Average Strain curve of sample A0 
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0HDQYDOXHVVKRZDVWURQJGHSHQGHQFHRIFRPSUHVVLYHUHVLGXDOVWUHQJWKWRWKHNLQGRILPSDFWVXIIHUHG7RPDNH
WKDWPRUHXQGHUVWDQGDEOHWKHSHUFHQWDJHYDULDWLRQRIFRPSUHVVLYHUHVLGXDOVWUHQJWKFRPSDUHGZLWKPHDQYDOXHRI
QRWLPSDFWHGVSHFLPHQV V  max MPa LVVXPPDUL]HGLQ7DE
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LPSDFW ORFDWLRQQHDUHGJHRUFHQWUDOZKLOH-HQHUJ\UHYHDOHG WREHD WKUHVKROGYDOXHD-QHDUHGJH LPSDFWHG
VSHFLPHQKDVDUHGXFWLRQRIFRPSUHVVLYHUHVLGXDOVWUHQJWKHTXDOWRGRXEOHRIWKDWRIRQHLPSDFWHGFHQWUDOO\DWWKH
VDPHHQHUJ\
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